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[Tapameramon OyB cuHTe30BaHUit moHax 100
pPOKiB TOMY , B TOH yac sK Horo iH'ekmiiiHa Qopma
3'sBrIIacst OIM3BKO JIECATH POKIB TOMY 1 3 THX Iip cTaja
nonyJsipHoro Oinbin HiK B 80 kpainax ceity. Ilapare-
TaMoJI € BAXXKOPO3YMHHOIO CIIOJIYKOIO , L0 HE JTO3BOJIS-
JIO IPOTArOM 0araTboX POKiB PO3pOOUTH HOTO iH'€KIiH-
Hy ¢opmy Tomy B KIIiHIYHINA MPaKTHLI y AiTeH 1 10opoc-
JMX BUKOPHCTOBYBAIN BHYTPIIIHHOBEHHHH Ipomapare-
TaMoJI — IIPOJIIKM TapareTamMolly , OCHOBHUM HEHOJIi-
KOM sIKoTo Oyno Te, mo y 20-40 % marieHTiB BiH BU-
KIMKaB Oinb B Micwi iH'exmii . OmHAK 3roIOM BYEHHUM
BIAJOCS-TaKH CTBOPHTH BHYTPILIHROBEHHY (hOopMy Ia-
paneTaMoiy y BHIJISAI QYK€ PO3BEACHOTO PO3YMHY (
1000 mr / 100 mi ) , sika BUKJIMKaJa OUTh IpH 1H'€KIT Y
2 % nmnauieHTiB. BHYTpIIIHOBEHHUI TMapaleTamon
CXBAJICHUH 1 BUKOPUCTOBYETHCS AJISI JIIKYBaHHS TOCTPO-
ro 6omo Ounbir Hix B 80 KpaiHax cBity. Y €Bporeiics-
KoMy coro3i BiH OyB cxBajenuii y 2002 poui i craHoM
Ha CHOTONHINIHIN IeHh € HAWOUIBIN MMOMYJISAPHUM iH'€K-
uifiHuM  ananbretukom [1, 2, 3]. BuyrpimHbOBeHHA
¢opma mapaneTamoiy TOPIBHSHO 3 IIEPOPaJbHOIO
OimpII HamitHO MiATpUMYE e(eKTUBHY KOHIICHTPAIIIO
mpernapaTy B IIa3Mi KPOBI, IO CIIPHSIE PO3BUTKY OLIBII
BHCOKOTO TepareBTHIHOro epekty. HoBi mocimimkeHHs
MiATBEpAWIN, IO 3aCTOCYBaHHS BHYTPIIITHbOBEHHOI
(hopmu mapaneramony aias OOpoTEOH 3 MicIsoTepariii-
HUM OoJieM y MyJbTHMOJAIBHUX PEeXHUMax aHanresii
MPU3BOAMTE 10 3MEHIICHHS YaCTOTH ¥ KUIBKOCTI OMmioi-
B, 10 BBOJATELCS, 1, IK HACIIJOK, OB’ I3aHUX 13 HUMH
noOiuHuX edekTis [3,4,5].

IMapareramon it iHQY3iii Hagae aHaIbre3y-
104y Ta XKapO3HIDKYIOUY Jil0, MEXaHi3M sIKo1 00yMoBJIe-
Hui 6nokyBanaam L[OI-1 1 HOI'-2 B IIHC (mepeBax-
HO), 1 Jlie Ha neHTpu Ooito i Tepmoperysswii. [Ipenapar
He BIUIMBAa€ Ha CHHTE3 NPOCTArJIaHMHIB B epudepud-
HHUX TKaHUHAX, 10 00YMOBIIIOE BIICYTHICTh HETATHBHO-
ro BIUIUBY Ha BOJHO-CJICKTPOJITHUH OajaHC (HE BUKJIU-
Kae 3aTPUMKH HATPIiIO 1 BOJIH) 1 HA CIM3UCTY OOOJIOHKY
HIKT [4,5]. Tomy po3pobka BiTam3HSIHOTO iH(Y3iiHO-
TO MpenapaTy Ha OCHOBI ITapaleTaMolly € aKTyaJbHOIO.

Jlikapcekuii 3aci6 «[lapameramon , po3duH
utst iHGy3iH 10 Mr/ M mo 100 Mum» y TUISIIKAX CKIISTHUX
€ TIperapaToM-KEHEpPUKOM . Moro sKicHmii i KinbKic-
HUH CKJIaj po3poOJIeHUH B pe3yiabTaTi BUBUCHHS JIiTe-
paTypHHX JaHHX npo mpenapart - aHajor «Ilepdanran ,
10 mr / mut, po3uuH Juist iHQY3iit mo 100 mi» dipmu
Bristol - Myers Squibb , ®paHuis i ekcepuMeHTaNIbHOT
pobotu [6]. BpaxoByroum MEpCHCKTHBHICTE PO3POOKH
CKJIQly BITYM3HSHOTO iH(Y3IHHOro Ipenapary Ha Oc-
HOBI IapaneTamolly, METOIO JaHOT'O JIOCHIPKEHHS OyIIo
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OOIPYHTYBaHHS Ta SKCIICPUMEHTAJbHE IINTBEPIKCHHS
pamioHaJFHOTO CKJIAAY BITYM3HSAHOTO iH(QY3iHHOTO
npenapary Ha OCHOBI IapaleTamoiy, BUOIp JONOMiX-
HUX PEYOBHH, 5IKi 3a0€3MeUyloTh CTaOUIBHICTD Jit0u0i
PEUOBHHH, & TaKOX OOIPYHTYBaHHS MEX BMICTY HOIO-
MDKHUX PEYOBHH.

Marepianu i MmeToau

O06’exTOM mOCTiKeHHS Oyina cyOCcTaHIisA
mapareTaMmolry BupoOHuITBa Gipmu Zhejiang Kangle
Pharmaceutical Co. , Ltd , Kuraii .

B xoxi HAP mpoBoamBcs KOHTPOINB 3pa3KiB
Ipenapary 3a MOKa3HWKaMH, II0 XapaKTepU3yIOTh CTa-
OinbHICTh: pH, BMICT nit040i pedyoBHHH, IPO30PICTH,
KOJILOPOBICTh, CTOPOHHI JIOMIIIKHM, MEXaHI4HI BKIIIO-
YeHHsI 3a MeToJaMH, siki onucani B IOV [7] ta Hopma-
TuBHIN nokymenTauii (HJ]) Ha nmikapcpkuii 3aci6.

Pe3yabTaTH Ta iX 00roBopeHHs
[Napameramonn € moxigHnuM aneramina . Cy0-
CTaHIIII0 OTPUMYIOTh AllCTIIIOBAaHHAM II - aMiHO(EHO-
Jla OITOBHMM aHTiapuaoM . HacndeHunit BogHUN po34unH
mapareraMmolry Mae pH cepemoBuina 6JIU3BKO 6.
CrpykTypHa QopMmyna Imapamneramoiny Mpen-
CTaBJicHa Ha pucC. 1.

OH

Puc. 1. CrpykrypHa ¢dopmyia napaneramoay.

[TapaneramMon € KpUCTaTiYHUM MOPOLIKOM
OLIOT0 KOJBHOPY, MOMIPHO PO3YMHHUH y BOMI , JETKO
po3unHHHK y 96 % crupTi , IyXe Majo pO3UYMHHUH B
metwienxiopui [8]. B mpenapar mopiBHSHHS aKTHBHA
cyOcTaHLisl BXOAUTh B KOHUeHTpaii 10 mr/mi. OTxke,
PO3YMHHICTG 1 TOCTATHS JJI OTPUMAHHS BOIHOTO PO3-
YUHY TOTPiOHOI KOHIEHTpamii 06e3 pU3WKy BUIAMiHHS
ocagy abo TOSBU CycIieH3ii, abo omayecleHIii Jepes
HEJIOCTAaTHIO PO3YMHHICTh. OMHAK CTAOLIBHICTH BOJHO-
IO PO3YMHY 3HIKYETHCS B KUCIIOMY 1 JIY)KHOMY CEpesio-
BUIAX , JI€ MapareraMmoll MOCTYIIOBO PYHHYETbCS 0
ouroBoi kucnotu abo 1 — aminodenona [8]. Tomy ams
3armo0iraHHs MPOIECiB TiApomi3y aKTHBHOI CyOcTaHIi
rapareraMoily B PO34MHI Tpu 30epiraHHi B TUISAIIKAX
MPOTSTOM PErjaMeHTOBAHOTO TEPMiHY NPHAATHOCTI
HaMH BHKOpHCTOBYBasacsi OydepHa cucTema 3 ONTH-
MaJIbHUMU 3HayeHHsMH pH cepenoBuiia , Mo MiCTUTb
KHCJIOTY JIMMOHHY MOHOTIIpAaT 1 HATPi0 IIUTpaT.

OnHUM 3 NOTeHUIHNX (akTopiB HecTaOLIb-
HOCTI Mapareramoily € BIUIMB KHUCHIO MOBITPs , 10 00y-
MOBJICHO HAsBHICTIO B MOJICKYJI IapareTramoiy Ipynu
=NH i MOXJIHBICTIO HOTO OKUCIIEHHS . J{J1s1 3amo0iranHs
OKHCJICHHS JI0 CKJIaJly Npernapary BBEJICHHH aHTHOKCH-
JNAHT - HATpito MeTabicynb(iT B 3arabHONPUHHSATIH
koHneHTpamii 1,0 r /m .3 MeToro 3amo0iraHHs HEeraTHB-
HOTO BIUIMBY KHCHIO IIOBITPSA Ha PO3YHH NapaleTaMoIry
10 Mr / My mpUroTyBaHHS TIperapaTy MPOBOAMIOCS B


mailto:naumenok@ukr.net

Annals of Mechnikov Institute, N 2, 2016
www.imiamn.org.ua /journal.htm 66

YMOBax ra30BOr0 3axHCTy a30ToM . [ljisi mopiBHSHHS
TOTYBJIUCS 3pa3KH Tpernapary 0e3 ra3oBOro 3axucTy
azoroM. [lapajnenabHO NMPOBOAMBCS KOHTPOJb MOKa3HU-

KiB SIKOCTi pO3YHMHIB , MPUTOTOBAHUX 3 BUKOPHCTAHHAM
a30Ty TIPH TIPUTOTYBaHHi i 63 razoBoro 3axucty [9].

Tabmuusa 1 - Iloxa3Huku sikocTi cepii nmpenaparty napaneramosty 10 mMr / mut And indy3iii, BATOTOBJICHHX 3
BHKOPHMCTAHHSAIM a30Ty NIPH NPUIOTYBaHHi i 6e3 ra30Boro 3axucry

IMoxa3HuKHu AKOCTI Tepmin 30epiranns/ Pe3yabTaTu KOHTPOJII0
Buxigni 6 Mec. 12 mec. 18 mec. 24 mec.
naHi
IIposopicts 3 a30TOM Ipo30puil IIPO30pHUil IIPO30pUil IIPO30pUil IIPO30pUil
(mpo3opwii B mopis-
HSHHI 3 BOJIOIO) 0e3 azoTy Tpo30puit po30puil pO30puil MpO30pUi | IpO30pUi
KonbopogicTb 3 a30TOM BifmoBinae BiamoBinae BiamoBinae BiANOBI- BinmoBinae
(HE iHTEHCHUBHIIIIE 3a nae
etasion BY7)
6e3 azoTy BiAmoBimae BiAIIoBimae HE HE HE
BiaIIoBimae BIITOBI- BIAIIOBiTa€
nae
pH pactBopa (4,5- 3 a30TOM 5,8 5,79 5,78 5,78 5,76
6,5)
0e3 azoTy 5,8 5,74 5,71 5,67 5,54
4 — aminodeHoN 3 2a30TOM BifmoBinae BiAIoBinae BiAIIOBiae BiANOBI- BiAIIOBinae
(ue 6imp1r 0.1%) Jae
6e3 azoTy BiIIIOBIAE HE HE HE HE
BIIOBIIAE BIIOBITAE BIJIOBI- BIIIOBiga€
nae
KinexicHuii BMICT: 3 a30TOM 10,11 10,11 9,9 9,8 9,8
C8HINO?2 (maparre- 6e3 azory 10,11 10,00 9,9 9,6 9,6
tamony 9,5 - 10,5
MT/MJT)
C6H1406 (manity - 3 a30TOM 40,2 40,5 40,8 40,2 40,7
35,6 - 41,4 mr/mi) 0e3 a3oTy 40,2 40,0 40,8 40,1 40,7

BcraHoBneHO , O BUKOPHCTaHHS Ta30BOTO
3aXHCTy a30TOM BIUIMBAE Ha AKIiCTh mpenapary. [Ipuro-
TOBJICHI 3pa3KH Ipenapary 0e3 ra3oBOro 3aXHCTy a30-
TOM He Bianosinanu npoekry MK 3a nokasHukamu «4
— amino(enom» 1 «KombopoBicTe», KpiM TOro criocre-
piraacs TeHIEHUIs] He3HayHOi 3Minm pH po3uumny i
3MEHILEHHS! KUIBKICHOTO BMICTY [it040i PEYOBUHHU
Tomy npu BupoOHMUTBI mpemnapary «[lapauneramon ,
pozumH [uis iHpY3iH 10 mr/min. B rrsmkax no 100 mm»
HeoOXiHui 6apOOoTak NPUTOTOBAHOTO PO3YHHY a30TOM
npotsiroM 20 xB .

BaxnBoro XxapakTepUCTUKOIO PO3YHHIB IS
iH(Y31HOTO BBEJEHHS € OCMOJIIPHICTH po3umHy. Be-
JUYMHA OCMOJISIPHOCTI I 1H(QY31HHUX PO3YUHIB Bij
200 g0 700 mOcmos /i [9].

MatHir , IKuif BXOOUTH 10 CKIIay penapary, 3adesme-
Yy€e OCMOILIPHICTh PO3YMHY Ha PiBHI BUMOT , IO TIpe-
J'SIBISIFOTHCS 710 iHQY3iHHUX po3unHiB . Hamu Oyna po-
3paxoBaHa TEOPETHYHa OCMOJIIPHICTh PO3UUHY Napalie-
tamoury 10 mr/mut anst iHdy3iii 3a Gpopmyoro:

m * n * 1000
[0 N
M
Je M - KiJIbKICTh PEYOBUHH B JIITPi pO3UHHY, T}
N - KUIBKICTh YaCTOK 200 10HiB, IO YTBOPIO-
I0ThCS TIPH JEcoLialiii MoKy PEYOBUHH;
M - MoJIeKyINIsIpHA Maca PeYOBHHHU.

Tabauus 2 - Jani po3paxyHKy TeopeTH4Hoi ocMosipHocTi «Ilapaneramony po3umnHy aas ingysii 10 mr/mo»

Hiroui i tomomizkui pevo- m n M Os,
BHHH MOCMOJIB/ 1
IMapareTamout 10,0 1 151,2 66,4
Kucaora numonHa 0,2 2 210,1 1,90
Hartpiro rurpar 0,6 2 294,1 4,08
Harpiro merabicynbdir 1 3 190,1 15,78
Mamnir 38,5 1 182,2 211,31

Takum YMHOM, PO3paxoBaHa TEOPETHUYHA OCMO-
JsipHicTh Npenapary «Ilapareramon, po3uun st iH)yY-

31t 10 mr/mu» ckaanae 299,47 MOcMoub /i1 po34uH 3a
BEJIMYUHOIO OCMOJISIPHOCTI HAOIHKAETHCS IO OCMOJISP-
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HOCTI KpPOBI, III0 € BAYKJIMBUM KPHUTEPIEM IIPH HOTO BU-
KOPHCTaHHI B iH'€KIifHIN Teparmil.

Takum 4YmHOM, TIIpU pPO3poOLI CKIAy JiKap-
CBKOTO 3aco0y Ha OCHOBI Mapareramolly OcoOJIHMBa
yBara OyJia npuijieHa BHOOpY JONOMIKHUX PEYOBHH.

TeopeTHdHO OOTPYHTOBAHUH 1 MPAKTHUIHO ITiJI-
TBEPXKCHUH CKIIAJl JOMOMDKHUX PEYOBHH HaBEICHHI B
Tabmui 2.

Tao6uus 3 - Ilepesik 10NOMI’KHHUX Pe40BHH Ta iX NpU3HaYeHHs B ckJaai npenaparty «Ilapaneramosn 10 mr/mu,

po3uMH 1Js iHy3iii y nusimkax no 100 Mo

HaiimenyBaHHs

AOMOMIKHOI pe4OBHHH y Jikapcsbkiii gpopmi

DyHKIiOHATbHE NPHU3HAYEHHS

BnuiuB Ha TeXHOJIOTiYHI MOKA3HUKH PO3YMHY i
XapaKTEePUCTHKHU FOTOBOI JiKapchKoi hopmMu

bydepnnii arenT
Kucnora mmmonHa ybep

CrBoproe Ta miaTpumye HeoOXigaui piBeHs pH pos-
YHHY

Harpiio unrpar Bydepnmii arest

CrBopioe Ta miaTpumye HeoOXiaaui piBeHs pH pos-
YHHY

Hartpiro metabicynbdir AHTHOKCUIAHT

3amnobirae OKUCIICHHIO J1i0401 pEYOBUHU

OCMOTHYHO aKTHUBHA pc€UoBHHA

CTBOpIOE Ta MIATPUMYE HEOOXIHUIT PiBEHb OCMOJIS-

Masit .
PHOCTI pO3YHHY
(Suppl. 1. — 2004. — 520 p.; Suppl. 2. — 2008. — 620 p.;
BucHoBku Suppl. 3. —2009. — 280 p.; Suppl. 4. — 2011. — 540 p.).

Ha mincraBi BUB4EHHS JiTepaTypHUX JaHUX Ta (Hi3HKO-
XIMIYHUX 1 TEXHOJOTIYHMX BIIACTHUBOCTEH CyOCTaHIIIT
napaneTaMoily TEOPETHYHO OOIPYHTOBAHUH Ta EKcIie-
PUMEHTAJIHO MiATBEP/KCHUH paliOHAIBHUNA CKJIAj
iH]Yy3iiiHOTO JiKapchKOro 3aco0y Ha OCHOBI Maparera-
Mouty. OOpaHi JOMOMDKHI PEYOBHHHM Ta TEXHOJIOTIYHI
NPUIOMHM TIPUTOTYBAaHHS pPO3YMHY, LIO 3arolirarTh
OKHCJICHHIO OCHOBHOI J[iF040i PEYOBHMHH, a TaKOXK 3a-
0e3neuyroTh ONTHMAIBHUKA PIBEHb OCMOJISIPHOCTI PO3-
yuHy. PesynmpTatu naHoi po3poOKHM BUKOPHCTaHI NPH
KOMIUIEKTalii peecTpamiiHOro JOChe Ha Tperapar,
CTBOPCHHI aHANITUYHOI 1 TEXHOJOTIYHOI HOPMATHUBHOI
JIOKYMEHTAIIl Ha HOro BUPOOHUIITBO i KOHTPOIb SIKOCTI
MPOMIKHUX TPOIYKTIB i TOTOBOT MPOTYKIIii.
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DEVELOPMENT OF DOMESTIC INFUSION
DRUGS BASED ON PARACETAMOL

Almakaeva L.G, Naumenok L.G., Begunova N.V.
Dolya V.G., AlmakaevM.S

naumenok@ukr.net

The intravenous form of paracetamol compared with
oral more reliably supports effective drug concentration
in blood plasma that promotes a higher therapeutic ef-
fect. Recent studies have confirmed that the use of the
intravenous form of paracetamol to deal with postopera-
tive pain multimodal analgesia modes results in reduc-
ing the frequency and quantity of opioids administered ,
and, as a consequence, its associated side effects. The
drug Paracetamol , infusion solution 10 mg / ml to 100
ml glass bottles is a drug - generic . His qualitative and
quantitative composition is developed from the study of
literature data about the drug - similar to " Perfalhan , 10
mg / ml solution for infusion in 100 mL " company
Bristol - Myers Squibb, France and experimental work.
The aim of our study is development and support of the
national composition of the infusion of the drug on the
basis of paracetamol, selection of excipients that pro-
vide stability of the active substances. Materials and
methods. The object of the study was the substance of
paracetamol manufactured by Zhejiang Kangle Pharma-
ceutical Co. , Ltd, China. During the work conducted
qualitative and quantitative monitoring sample prepara-
tion for indicators of stability: pH content of the active
ingredient , transparency, color, impurities , contamina-
tion by the methods described in the SFU [and nor- ral
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documentation to the drug . One potential factor of in-
stability is the effect of paracetamol oxygen, due to the
presence in the molecule of paracetamol and -NH possi-
bility of oxidation. Results and Discussion. Paraceta-
mol is derived atsetamina . Substance acetylation are p -
aminophenol with acetic anhydride . Saturated aqueous
solution has a pH of paracetamol - ment about 6 . Para-
cetamol is a crystalline white powder , sparingly soluble
in water, soluble in 96% alcohol, very slightly soluble in
metilenhloride . . Active substance enters in compari-
son drug in the concentration of 10 mg/ml. Stable aque-
ous solution decreases in acidic and alkaline environ-
ments where paratse - tamol gradually destroyed to ace-
tic acid or p - aminophenol To prevent oxidation of the
drug administered antioxidant - sodium metabisulfite in
concentrations generally 1.0 g/ I. In order to prevent the
negative - tive impact of oxygen on paracetamol solu-
tion 10 mg / mL drug preparation was conducted under
nitrogen gas protection . It is established that the use of
nitrogen gas protection affects the quality of the drug.
Prepared sample preparation without nitrogen gas pro-
tection did not meet project MKYA in terms of " 4 -
aminophenol " and " color ™, besides a slight tendency
pH change and reducing quantitative content of active
ingredient. Therefore, the production of the drug " Para-
cetamol , infusion solution 10 mg / ml. in bottles of 100
ml " necessary solution prepared bubbling nitrogen for
20 minutes. It is established that the use of nitrogen gas
protection affects the quality of the drug. the manufac-
ture of the drug " Paracetamol , infusion solution 10 mg
/ ml. in bottles of 100 ml " necessary solution prepared
bubbling nitrogen for 20 minutes. Calculated theoretical
osmolarity of the drug- 299,47 mOsm / I. Solution osmo-
larity close to osmolarity of blood, which is an im-
portant criterion when used in injection therapy. Con-
clusions. Theoretically grounded and experimentally
confirmed rational composition drug infusion composi-
tion based on paracetamol. Selected auxiliaries and pro-
cessing methods in the preparation of the solution , pre-
vents oxidation of the main active ingredient , and also
provide the optimum level of osmolarity solution. Re-
sults of this development are used during compile of
registration dossier of preparation, analytical and tech-
nological normative documents on his production and
control of quality of intermediate products and prepared
products.

Keywords: infusion solution , paracetamol ,
osmolarity
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